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Abstract not available for JP2001506945T 
Abstract of corresponding document: US5817199 
This invention relates to apparatus and methods 
for fabricating a web or consolidating web 
precursor material in fabricating a web. The 
invention comprises ultrasonic bonding apparatus 
including an anvil roll receiving web materials 
thereon and receiving first and second rotary 
ultrasonic horns. The rotary ultrasonic horns, in 
combination with the anvil roll, ultrasonically bond 
segments of e.g. first and second webs to each 
other. Third and fourth rotary ultrasonic horns 
spaced about the circumference of the anvil roll, 
in combination with the anvil roll, ultrasonically 
bond other segments of the webs to each other. 
The full widths of the webs can be ultrasonically 
bonded using the rotary ultrasonic horns. An 
outer surface of the anvil roll preferably carries a 
bonding pattern defining the locations where 
bonding of the webs occurs. Additional e.g. third 
and fourth webs can be bonded by the ultrasonic 
bonding apparatus. Such bonding can occur after 
first and second webs have been bonded to each 
other by first and second rotary ultrasonic horns. 
In some instances, the third and fourth rotary 
ultrasonic horns can ultrasonically bond portions 
of the first and second webs that have already 
been bonded together by one or both of the first 
and second rotary ultrasonic horns. In other 
embodiments, multiple repeat bonding of 
substantially the same segment of the web can 
occur. In still other embodiments, a batt of 
bondable material such as fibers can be 
consolidated by ultrasonic bonding with rotary 
ultrasonic horns to form a unitary web. The 

apparatus can operate at web speeds greater 
than 1000 feet minute. 
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x ?<d mmm ©«» ss&ft-r z mm t iz m-r & „ 

^x^jm^glRS, Hll(24a);&tfff!2(24b) 
Ste^WiSE*- > SSIBt 5 T > fcT;VD-;M20) £^£f j@ 
l : iS^-&Sff^e.ft^. HEjBWi8E*->(24a, 24b, 2 
4c, 24d)«T>t'JPD-;Wtffl^-&t?$nT, 

y \l )vn—)KD?im<z>m o izmm vx^zm (24c)*5«t 
114 (24(1) HHBawift*— >tiT > tf;k a — n, t 

ss-a-^f&^-r & «Bif s ss^/i ^ - > ££frr % 

©j&HfSIA*. S6tC, 0};Ltflf§3&tfSfS4©^x:/& 

sg i jfctfss 2ccx« i &tfS6 2 ©huej@*8e*- 

2 ©ErtBB*«*->©-**fcB5K3ErK± 0^tC*!r£- 




(2) ^2 001-506945 

cD^ti^ftttt, mi, m 3 R&m* (D-tP* > h £#!;LT33 V) „ 

^^^tfriasiM i2, m3R^m4 y h wtfflsfctJijspfr-e 
> h^wn* *k #^i^flfriE^3(7)-fe^"^ > Mi, #^^^<7)^ria^2S. 

Cb) ffria^ l is <fc TO 2 ^ ^ T y \£ H8«twjg?ni 

Cc) ^iioi^2 0[lI^®#^*->^ffiv^T, iQffiltl ^i^oKflEU 

i > h ^ittfani 2 ^ ^ ^Titian i -t^ tffiEHi^r > tr^xw* 

fi9t-sts^L, mam i y<Dffim^3 > v *mmm2 v ^ rotriB 3 * 
y y mum i (Drnwrfrhmmry tf;vn-jvcotfriattja 19 Mjs£^tt 

Cd) J: TO4 ^0^^*- >£fflv^-c, frrfam 1 ? *--f<D-ffi%zm 
y h ^msais 2 ^ ^^mia^2 -tr^ > v mmm&ry tr^sti f 

^4 -fe^pt > h £ffffajl2 ^i^0OtfffE4 -k^ > M~, frffEIH 1 <7>*§3t^ £81 
tLfcmTlET^^;vn-;vi:c75^4 <3Oli0f-elS^L, Titian 3 33 J: TO 4 (DmWr fi 
, miET>e;v;v-;vcoitjIERJSM'9 KSI*iT^*> «fc $ K ■=> T *3 «9 , 

HfrfB^^^-^fi, fria^ i £ i ^ 2 ^ T'^HfrfB^ 1 > 2 , 11 3 & «t 

2- Itl|a^lfeJ:O f ||2CO'>i'7 T (7)^-tL^tL^i3ttSlf)faSl> i2, ^3^J: 
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5o# y f <dj±.~}j "Ctuffi ^ j. y± -eft ib# * - > t ifrifi r > tf ;v n - ;v k i&fefcfa 



snju mmm<D®&mit, trials 0^2^ ^^Htiaitff^fBj^iau 
mrfa»3 * «t (Dm&m^m*- y km Lmmm 1 & <t m 2 
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11. tu IH T > t: ;v n - , £ *LO^fflP3iSiS»-^fe Ltz*. y h <D't? - V 
^k.'M LTis ^ ^ TitlE^M^^*- > t TtuffiT >if;vn-;v»^? tiT 

12. tfris^ i *3 «t to 2<7)iy*- y^mmm i £ x to 2 «i&3f 

13. ®#^^^;v^-$r1(flE3 £ «£TO4 <?D»3f-CltrlE»3 ? ^ y^#^i"iKr 
3 # J: 0**14 III luiem, HI 2 £ <£TO3 ^^^fflSlK 

14. ifria^3*3 J:t/aMOjfrtSE*-^<Z>4?fc< t «t tJtt-S-SJtfcjlB^ 
^^>% mia»l^TO2^)®W^^->^^^< t *)-^lwJ: Ijffr-S-Sft*: 
®t«IS^tt^^v\ tu|E^3STO4 < t & — 
^jfrg-SE^*^- ^r'itfE^I l J; TO 2 <dv ^ ^<^&~ ft 

gP^HiaiJ?&oTj!6crr*l9, #^7V>ltfE3ll . 312. H3&TO4-tr^ 

Jjt o T j3 19 , 

Cb) tfrlB^ 1 £<fcTO2 y*?*m&2-£, frfE^ 1&TO2 ^^.y^^M 

CO flria^lS.TO2 60+i2^SIML^»3T^gB®§tL, HtfET^fcfjvn- 
JVCRSLTfe^ BtTfET>tfjvn-;Ptffi^^$ tLT, ifffEU 1 ? ^ ?V>Kr 
iEHS 1 -fe^;* > h £iu fE^ 2 j. rv>mfIEH 1 -fe^j* > h fcjg-^U itlE^ 1 ^ 
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Cd) itria^l^O f »2(7)^^^lulST>'e^n-;K7)$||J§|^ K£jft*o»t 
TiM Lfc#rfa^3 3ta J ^4<^fflS^KtM Lfc»3f^EiSS *i> MIST > t'jvn 

t> x. -?<nm%vm 4tys> h tmmm 2 t> ^ rA^mrias 4 -tr ^ > > k^-tz 

So 

16. mrlS^li3J:O f »2<7)tlI^0^-&*->iiffi5^^IWt-Ci3t9, ZtL^fWs 

l> mien 1 <Dm&mi±mmm iRv s m2<w yaym^^nzaimMx- 



21 tfrias^^ii^ , itriar^e^n-^^^^, i&iar >tr;pn-;vt ifria 
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coM-eflfrta^ lR&m 2 mat*?] § m-ttztb<D%\% m Lmn*&tr z. t 

24 fulfil 1 2 co ? ^ ^TttfB* lXtfi2« HIKjeWIK* ->^<t^ 

25. tfris^3^ ff»4 ©Huswife* ft. ©^mj-^jv^-^ifrians 
1 a. 2 ? i ^co4>& < t *>--%Km& 3 co^ j. f*m<&-t& it^tttt 

27. tfrfar ^tfJVn-^Ji, I ti^B|»l||fe Ltxi/^ V h (7)/^ - V * 

^tlt^i9, *sriaew«uB^ii, ffi!BBJ!SjB#$ft*-><ara-ei&£u friars 

frffa^iMIKfr*: *K ifc®ift>!fc$&l, » 2 JStc^ 3 co-fc ^ > h #^ 
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^t^svk ifrie#^^-7 > ^tfris^2 -tr^p« > Mi, ifrfE#^^oirrfaif§ i s.^ 

cw ^i^o f ^2c7?iii^e ; t^^->'^fflv^T, mum i ^ ^ :/e> mmm i 
-t^^ > > ^tuien 2^x -7*comie^ i -ir ^ > b ^sw^^'ffio Tmisr > tr 
^^.TOian i E^e^t^*- > t ^f^con i <7)^fftr^ l, itriasi i ^ y* 
<d Htrien 3 -tr ^ * > b £ it fan 2 9 ^ r^-itr is» 3 -t ^ ^ > h- . fris» 1 *§/3»r 

SrltffEfM ^ ^ ^oitilS^ 2 -fe^jt > M:SfMfoT, luieU l 2 <£> 

^ & si m l tz m 3 (DJ^Hif * , 
Etnas* 1, «2i^3 <0emb»£Sl*~>'Wu triE»i^t>»3o»m»-* 

29. ifria^i ^^^{i, mien 2 v^-?* ^^^m^^Lm ^ > mia^2 ^ 

30. frffa^Scfi, tufE^1^^2<J0<>^^^T>eJvn-;vnEgL> WIE# 

^-r&m pi? t *mwt^ &m#m 28 ^tzm<7>jo& 0 

31. tfriasi i <t>^m utriais 1 ffiWSE* - > t mmr y tr ;v n - ^ t <o m <d m 1 

32. ttria*2 o*3f ti*triE*2 jfi#SE*- > tifffET> tr jvn-^t<^wco*2 
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^^tSf^tv^ii: £#M ttJ ft^Ul 31 K faft^teo 



33 tfris#^^^n*v^T, tfr^HiBjBWSt^-^wKnaift^ >"f-(6*fc*j 

t-tz, m&m ^Ktm<r>-^m 0 
co 4 1> k m %t * 1 »t rut tt-c ^ 4 i t k-r& m$cm mm.^ um 0 

k<7>MKfm2ittz~yy°>£MV) , 'ptz < £ 600-7 ^ - > /^igJKrffirfB 

3o^fa«<7)^So 

15.^2 <o03)e«i**l, iuia#§2 <7)Hi^ttm, iiirfE* 1 Viatel* fc^ffeti 
SE?flU iuia^ 1 ^iiife#(±mifl^i^o f ^2^^i7^ittT^'[p]^{atsSiS-e 

fan 1 &<^«i 2 co^ ^ y^ii^ ^-fpjn isi3?ss-^*& i t £#m t « m^ 3 ? 
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ai2<75«i*ii, mieii i^W2 c75^^y^mia^i^o ; ^2co^^ff-effl5: 

o 

42. tfria^ lMfimian 1x^2 ? i^Mfc«Lv>*t#*fTfri% miam 
w^a 39 ^ia»<7)^o 

43. n^a^s^s^* jv^- ^mian 1 2 om^sje^jK*- 
>£4hu Miami s^i2©^x7i:#4nSimi t Mtt^i 

44. ifria»iso f H2cr)^^y^ z^lf;^^-;^^SBm•r^K^^^^-e*^ ^ 
tfria 7>tr ;vn-;vi: Ttfrfam 1 a. t^nt 2 <d m&M'eWL* - > fimfr&fr s tt-c , 

45. stria r y tf;vn- >wi, tfria^i <7?^^t LT^ffl^^^^^^^f^tfria^ 
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ca) mmm^ y > * -7 * - f^iri k si 19 > r>t*jvn-jvt 

cw ^ 1 Rz?m2 600^®^^*- l, ifriarv e;vn- jvcoifjia 

>e;vn-;Pcoiijfa^ja^^l col§j?r ^M£S£ ti& =t ? o Tv^ & Titian 3 -fe 

^ > h co nutans 2 co^-c. tuie» 3 -fe^^t > w^tebfatzmB^ffiKKM 
19. ifrias^e^l$^{±> itria^ 1 , m 2^1/^3 co^tv ^ y hKio^xmu^y 

47. ffria^ 1 co^Bff^) s \ HiffB^ 1 00®^-^*- > tHfriar > e;vn-;vtcowco 

^ 1 - >y ynsems *u itria» 3 co^m^mia®^* - y tmmr y e jvn - 
yy }£)uu-)v±<Dmm^y ^ £ striae 1 Rvm 3 <n-? 7°<DmKm j &-r&&m 

> ifriasw^^tiitria^^^-^cogrfe^v^ > b M^T^^it&i t £ 
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Mating 1/> Tfcl $> *LTV» £ „ "7° 9 > v * - > 

7Zfltz2M (D&kJ&m^W. 7° 9 > v 5t * ~ > 3 *L T , ft # $ *L rt: % 

o 

h09l|llH^7t l5l^TV^ 0 i^-^S^^ft^^Wfc-*^^- 
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cox ^^x^mts^tcftino 

O f #2t7) 1 >^r^T>^^n-;vtMtT^!ji-^ =t 9C4oTi/^ 0 lf§ 1 is <fc 
2 co @I $gjfrtiK*~ j. ^fctt-^S *U $ 1 ^ 1 Wi' h £ 

M colim is v> T T > tf jv n - JV Ji-c^Wt&W U 

2^7 * y H*> ^3 comfft-er y¥)VU- )i'±Km : m1fc#}Kffi-&L, »Hx 
•?<D#t4 t^>f^i2")x :/<7>$M -tr^pt > hi:, $3 comWrfribTy tf ;v 
n-;vco|iJl 19 CA)t^toTKi^)^v^c»4(??MtM^t^ 0 ^ 3 is J: 
»4 c7)|*^BFr^H 1 i3J;^H2 ^IS^0T^^T>H;vn-;vc^jgl^-efiPi^ 
^»te>*trv^ 0 toi^, ilisJ:^ 2«^x^ii, 

fcfcfcio m^eofetfiW^is^T, #1 is J: 0^2 ^ "TV^ftW^isv* 
T, #2, 0 3 is <t Uf»4 -b^pt > Ytfffi.&&teZ tlTV i^lilJ^B 

Srfl|fiJ5i-4 0 ■fe^pOHdU ifigtt* - > «t 19 iiTv^ 0 

^ffe<7)*Mf!l^i3 v^T, 9x^', T> tf;vn- ;v£ffi-gO «9 > T>tfJVn-;v 
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?<7>m&mffim*, n^$i*-y<D^*)v^-tt^mKfr?z&m&tzioMj&j > 

1 £ X XfWr2 ? x.7**m&J-UJ y h K&^XffiS.Kr££r-fZ>o 

ffifccO^MWK&^X, »3co^i7li. ili3j:0 E i2?)^x^ffiSHg 
#^^L^m^, f§2 is J: ^2 ^:/co^& < k fe-^HES3!*LT^& 0 
T\ fjl 3 j3 «t 4 CO @$k*H - > J- * JV^- £IH 3 ^ L 

0f^c7)^ifi^l«3^T, f 3 ^ J: tfl 4 <7)gft^ - y (D-^i: J: o T#4 3 
fifzM^^^K mi &£V s m2M^8i*-y<D-jvKl: tifzM^Wi 

J: W 2 co 0 $£g#$t* - > fiK fflS W PSco& ^ fz m 1 * £ tffc 2 co^jff @£ 

^wl*- y timm~mm<D&^tzm 3 & xv^rn 4 <vmfftKniwz tix& n > r > 

^n-jH:»iLtv>4 0 » 3 £ J; t^jl 4 coJj§0rii> f# 1 «fc Vf& 2 co^^ 
f=,T> t';vn-;vco#JH^ H^)E^^^T^taTV^ 0 m 3 £s J: O 5 ^ 4 co0^® 
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^tfe* - y i ycom 2 & «t an 4 -t: ^ > > £ n 2 ^ 2 33 £ a 

co HI jB W * - > ^ e> T y tf JV n - ;i/ co $4 # IrJ co #1- M co M *) * %J 180 & M ti T 
i/^o cor > tf jvn-;v^n3 *3 «t CJf*^ 4 co-fe^ y h co|£^§/It 1 33 
=t an 2 <o*i?*y Y <D%&£rWiWi t co^S^fo^ Kl-& 0 
& 3 co*iftWc33^T, #|&93li, «#^^^S:^fi£-r*^^li8i-&o £co 
ti , # l 33 J: an 2 co ^ ^SrfflS K m-t%> mm K ESf SitCllin 

&o il 33 .fca^McoHPlSjfrg^*-^}*, tf;vn-;v£n i coHJfg©^^ 
> t cof^n l <DmWri?m l >)i^» l -b^V > h co^^eon 1 
y h i:gfMi:^L, IS l v ^?<d%$ 3 -t^ > h &m 2 t> ^<r>% 
3 -fe^;* > Ml, 04gT>lf JV33 it;i2 EUSjlBWife* ~ > t©W-e, ^iKDWs 
ffifrbMHtzm2 (DWiffi -efe^-T £ CO H^ffl $ *L & o ^ 3 CO i^ltt* - > 

, SI l^a^^^^f**^ m&ry v )v&£v i & 3 (om&M^fe*- 

> hn^w^etju^^-f-^con^ffl^tL^o n i, m 2 & z^m 3 <dm&m^ 
- > a«, f- jM£co gd?y -en i^f>i3 co^-c^ i & «t an 2 co x. -f<vm 

«t an 2 con^®#^*- >t± ^je-^s 3i&(n i 3s .tan 2 )-tr^ v h ngco 

£*f4, n 1 * J: an 2 co^ i^ftaSHS:, ni, »2SO f «3-b^>M:^ 
ni^-^^(4> n2 ^"7* J: >9 'b^c^'SrffiSr^rLT* *K £coi§-£% %2*? 

^co^"C(4, ni 33 J; an 2 ^x7^7>t'jvn^ji/±nSfL, 
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com 1, H2 3s i^»3co-fe^^ y y*Ty^)vu-)v<r>m^\^&-f%>®tm* 

i is j: 2 ta^# & m i 33 «t a* & 2 <*> tn^^w^^ - > k m& l t * 

£ tatJ^iJ LT33 *K ft 1 33 «t t^ft 2 O 1 ^ j. 7*<?)iitT^|oJKtel^tt-C&&o ft 
3e>EUSjeWi8t*~>'W\ ft3 <£>III4tetti£;tU SI 1 33 «t U 5 ^ 2 ^ j. rcoitfr^' 

^m^wl * - y * m ^ x . m 1 33 j; m 2 ^ ^ y * mz. k m~t & m& k Eg l 
> j®^^ * k-^»hx :/oit 1 m&rnm i-mmm^ * & l > 

ft 1 *4hU ft2 ^yV)ft2 ^^li^Ktt^U »2c7) 

o ft i (Dm&m^m*-yK «t «t ot, hi 33 

<fc W2 e> -?ft 1 coa^t^^o ft 2 <z> unseats* -^fc«fc 

jfrt^* ^-Ciot, $ 1 33 «fc tfft 2 (£>#£^S§fl>T "Cft 2 <7>#&:fc k%2> 

o ft 1 33 <t tfft 2 <^^^ s Jia*^*?$ 3tT. ft 1 33 «fc tfft 2 <^^Wr"C, ft 1 
33 X Tim 2 <75 ^ x. 7^fIH|S^t4o 

am i ^is^siijt^i-So ^2^*»±, fti co^f^t' <t «9^jsfcs*Lfcft#sai 

3f5SO*«iWI^*V^T, ft 1 ?>M;$ s ft 1 33 «fc um 2 co^ j. 7*<7)fflKmM%:*£ 

^12?) - y ^sv Lm 1 33 x zrm 2 co ^ y t-tt-^-r * 



(16) ^2 001-506945 

fro 

Jo lc "t" %> 0 

Bin, ^^co®^S^fi<7)ia-eabi)o 

13 3 (4, Si <dt y if jvn-^<^>^B<7>— S5*^i - J!t^:¥Hia"C**o 

IS 4 (4, E 3 ©SU -4 7t, t: vxl/^ > b £^tf T > tf JVn-;v<7)B 

13 5(4, *H^o^Soo^2 co^ifeMoEI-e^^o 

13 6(4, @5 ©16-6 ^f&oT-ejffif? tt, B^ffil^* 3*1 

138 fix @7«8-8 fcf&oT#Bfr3*lfcia7$Sittf>»ffflH"C**>o 
13 9(4, 0 8<7)9-9"C^O(8fS^ll5®H"C**o 

mi 0(4, ^^©^^^S^^4co*jfeMcol2l-e*^o 
11111(4, L<^ji<£>, m l o K*5lt*ilge>-hffiia-e*>*o 

(4, J£JlTfc1B«©i£K 4 (4M^ $ *ifcfifc9*<*>«Sit*s «t C^Be^Jo 
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Jfetffl £ a^tSo ISfS n - ;vl2(i 17 i ^14 1 16£ T > if >V D - ;ix20<7)^-fft] ^ |n|jfg 

- JVl8lC J: oTHJ^n - jVl2i; T > tf ;l^n - jv20t COjg »9 -e?I ^ m ? *ti>o HI 2 
fi^^^^^^-#^^tt22A,22B,22C,22D(i^ T > if ;v n - ^20©^ V) 

- >24A,24B,24C,24D^Of i g^^|j|cff l x - y js 26A,26B,26C,26D^^a^^tf 0 
#flJt#tt^^y^ h30A,30B,30C,30D{±, ;l^-tt^g22A,22B,22C 
,22D£^*°- >23A,32BC|M^^T >> 32C,32D^g^-|-^ 0 f 32A-32D(i^ 

> 34^0563 *l"CV>4 0 15t<9#^^9^y h 3QA-30D{ig^^jt.^ ju 
^-#^-^S22A-22D^5;^ U £ i , £ 2 , »3*iIT»4W-h 32A-32D 
i:@gtS 0 7>t'JVn-jVf*°- h33A,33B{i N * ^ 

m 1 £ J: V%$ 2 ^jfi^SEi^. ,v^-#Jj-*gg22A,22B^ r y tf;Vn-;v20£ ft 
=fc ^2(7)^^^ > h 36A,36C { ^ m i fciJ^TfefckfUfcr?^- 
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->i^l4,16fi, r > tf;vn-;v20^^J*|^(7)jg 19 jfrj&ff*-* fc, 7>H"jPn^ 

i yl4,l^T > tf JVn - ;v20(7)^^ & Jiff* - 4 y ^14, 16**» 1 33 «fc 0* 
SI 2 <7)jB#»9f ^itfrr& fc , T>t>n- ;v20(i ^ ^ ylA, 16^^ 3 is J: ^ 
HI 4 (7)fi^^J-^;V^-#^S22C,22Do^[B]^M-r&o » 3 * £ tf$f$ 4 (7) 
S^^^^^-#^1i22C,22D(i, T>e;pn-;v20t|g^t5?*tT, T 

jllWStx* * ^ ^ ^I4,i6n#^-r^ 0 tufcjBWSfci* fi» 

1 ££0^2^ 14, 16^1,1 2 i3 J: EF$M CO-b^^ > 36B, 36D^ is V> 

fykW. £ tc lt$£M't%> tz tb K TMM KMff't & o 13 2 oBfWISfi, T>tf;vn-;v 
20(7)^H^v>-r^®^^*- >24B,24D<7)f6]^ £^-r o £ W 6 * * 
> J. 32A,32D<7) J; $ fcJJrfeO^ I/-* > J» K 2 H IS^ £ tlT^ & V> 0 & 

ep44,46,48(i 7 > tf JV tt - ;v20<7) m^?? ft £ ^ L > jB^SE* - > 24B,24D£^ ft 
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com~£ >kJft& ffcift K%MM £ fitz y :t v v a y MB.fr htz&x/^y =*t > k ^ ^ 
7 r Sr^fi-4 ^0.015^ ij j - > ;k7)J?$ *K'J a-iM^y 7 -f JVAtf^ft 19 

>«M^^ft&^ ;v h ^n-ife(i^^>^> KJtS#S ftfc^it^k 

69 H $ ti 69 H«fife 3 *u MS $ ft fife V) t li ^tiMi £ ^ ^ Bfifc "C 

# musMM x$kM £ ft > * 9 -e ft k ti , 3rS^^;v« ?i$1tt t StM* £ 
T & i < , ffctta*? ^ y^iM-ci ft ^-kMx\ tKMM&V x.7&M&zk &-c 

<^jft * -r £ ^ ^ ^ s ft & m 2 - 8 - 3 ■ 2 r ~ - JHK*t frbm&zfrfcxs* 

y^y K^y 7'nt 1 i/>«lf^^ffi^?tLTv^{f «fc 

0 $ e>H^i^l6j±, -)i^l4i;||Li:<t:|^^jlT^^^ ^9 
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T > tT ;V n — ;V 20^,s^ i £ j; 2 T > tf # - h 33A, 33B^ £ cFJfUi 50^ J; 
l95:^$tt^o T ^ tf;V^#- h 33A^ 33B{^ 7 > fcf JV n — ;V 20£* xy° U — 

yijoexi, ftO.087^- >^<^>K«Dfittffl2»-ii-7-fey hLTV>Jo ^ILV^ 
*Jfe1?nHc£;^T, fe£2 L £ t: > W > h c^iJ?)4*^1-&K ; rl^ - > P f± 

1214 (i, 2 o<7)t£ ^x. W > h 54<7)g|f^|2|-e&& 0 ia^Lfc^ifcMK*v>T, 
fcf>il/jrf > > 54{i t* >tf;vn-;v 20(50^-^^52^^^0.07^ y^^g £ e 4 

-ei^tl^tv^o #tr yju y Y^<Dm%vm<D±M^\t, ft0.04^>^- 

£ n-;v20<7)^|Hi^i*]-e[gI^L, fBJRLT (WJ^x 
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&v^ 0 mm, 4 ><dsi?- >&oim lt^ z<d* a* m 

n-jvtiliifiv^ 0^n-;vi2(in i £ j: 0^2 <D«y ^14,16^ 

®^m#^S22/^22Dfi, EJfgjfrttfc* ~ >24A,24B,24C24Q3 J; tfjfi^Sy* 
ifjr-^ h26A,26B,26C,26D£^fr 0 jg^ifei* JP^-#-^^-g222A-24D(i, - 
a - y - x#Hl992^ 3 ^ 17g $ *l fc* §#1*^5, 096, 532-j§., - j.- y 

1992^ 2 flUB *lfc|f?&5, 087,320^ £ fcj±I992^5 ^ 5 H(; 

^^^-#^1t22A-22D(i««EE*, #tU*S®^* - V 24^k tz V) , # 
^-tLj^T-C*^>o J6^*BJ|ejMafc*~>£fUffl-r§ <fc 

^ jfl^ifcx * ¥~ ^l^tL, 7 ^ -7^®^^ - y 24^ J: *) ftffl 3 J: 
J±* K IWt" 4 -fit t , ~ > 24 K «t «9 3 jIBWSl^* & - <7)fa (4 , 
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-22D£+J-^- ]s 23A-32Dfc@jg-f;&-*j-#- J* xV^( > >-e&& 0 ^^1/- h3 
, 8?OJ: ? fc&J^kfgJftSatfco 5!lco*ifeM^*3V>T, ^-J* :/ 1/- h 34£x 

ry f 14,16<7)%$ 1 t, H 4 c7) -b 7* ^ > h 36A-36Djj; N $g i & X CFffc 2^x ~f!4 
.16©*g<7>#SB^*^i-o #-b^ > h 36A-36D(i;^^ ^ < H-*©(S 

^ 4 -b ^ > h 36A-36D(i , {j WrfflJEfcspfTC* * o sM^-b^^b 36B(^ > 
IHl cO-b^V > b36A^^3 -b^V > I* 0 ^3©^^^ > h 36Cfi 

> »4 -b^ > h236D^pjgLT£s «3 , 4> * 2 -b ^ > h 36B^ P# LT 

2>#B*^ri-*ffi^JSE*->**l&W(-IIIL?(lffl-C§2>o lot, -b^^>hii|W[ 
— ^XS^^r-ra^Sti^^o IH, -fe^pt > >36A,36D-cf^^i-^ ^ 0 t fc^flj 

cr)^->24B,24c^ ^ ^ri^m\^xfh^ ^.ri^m^-tm^^^, 

yl4<7)^ 1 £ X Zfm 4 4r ^ > M±, ^ j. f!6<r>% l £ «t 4 -b ^ > b =fc «9 
< T & «fc V> 0 

JS*K ^EP^[pJ(44)^ ^xyl4,lfijj^r/^faT 8 S:ift«J itff-r&iM 
-eHI^^-^&o Hlfe®^^*- >24A-24D(i, 13 2 00^^46^^^-^ £ 7 
T>l?)\;U~)\s20co$mKtmW)LTm&-tZ>o H&jB^ife* - > 24C, 24D ( ^ ^ 

ep48n g^-r & ^r&m ems-*-* 0 

^giUcja^T, II 1 £ «t vm 2 co 7 ^^14, 16^-0^ n -;v 12<7) 19 r > 
e;vn-;v20(7)^r^^iit fo 7 > tf;vn- ^20jj, 0 3 n m^-?2> <£ 0 - 
y&^-t&o #E 1 * iTO2 <£>@3«j@ >-24A,24Bfc ^ > h5 

7l:io^t, ^l*3J:Z>^2c7)[lI^g^^*->'24A,24B(i > £ 1 £ «fc o?^ 2 CO 
j, yl4,16c0^ 1 £ J: 3 -fe > h 36A, 36C^^5: 
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o 

i is «t ^2 <75ia^«i*^ri-£o i2 osfsfsast 1 <Dm^mt^Rm^m 

^iJLTV^o & 1 <*>llHgJf*fi, ^ 1 is «fcl/$& 2 ^ j.^l4,16c7)mtf^rn]^{StJ^ 

B-e*&o ^-c-tr^ y y 36A,36Ci-^^t*&-^3 i is <fc ^fft 2 ^ 

;v20^Htjg^;^L, #J ISOjg & , fl 3 iS J: CFfg 4 ^HKffi^Nfc*- > 24C.24D 

SI 3 * J: W 4 <£> EUgjfi^Sfe* - > 24C, 24D^ TVt'JVD- ;v20<7) tf > x 
U;* > > 54Srffl*^*"C, -y^WJo -??"K}3\,*T, m 3 is J: &m 4 
HJlEjfiW - > 24C - 24D ii , » 1 * «t tffc 2«^x y 14, i6co SI 2 is J; t^SI 4 

•fe^^t> > 36B,36D^tiS^^^«fe-^i-&o &3*5j:tf*Me>|infSjB ; t*L* 
->24C,24D(i, S|3i3J;0 5 ^4c7)^3lf"efflS^MPg^tt^ilTi3t). » 3 is 

o SI 3 <vm&Wi& 1 is <£ 2 09 ^ i^l4,16^>atfx^lRH-fc^ LiSUSE-e 
* & o SI 3 is <£ 4 ©HjEjBWife* - y 24C,24D}^ £ \ & X Xf%, 2<D^7^y > 

KatScLT^Tt) «fc v> U ^il^-Cfc «fc < ^ <£i X-^v^-^Kit-, 1 is «t UP $ 2 
* - > H v> Lie® Lfzb&n & o 

i ^10, £ J: % A,$£ 1 is J: Zfm 2 c7)^ ^ ^14,16}^ /J?fc < £ & 

^L?llffitit^'tll) 0 T > tfJVn-;v20{i > ^ ^14,16<7)^tii<7)^S^ 
^cO|a, *->24A,24B£ j;^24C,24D^ £^ USitU ^ti^iloT 
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ffi^^. y^ioco ^Bfcii, #<7 j-y* 14,160 fffUl^H^S 

> ^-^7, 7 >. j; 19 fc/>!firv*-fe^;rt 7 3 tLT >b «t v> 0 Ltf^U ^-bT*^ 

7 > is tt 4 *i#j6 s $f 4 tt 4 o 

^i-^^ffiiSJK-eHI^^-^^ itCiot, <7^ 7*14,1% yf*~ >224A24Bt ^ 
twi^i:, k 5 >iV^>h 54^ £ ft »9 tii £ ft* «fc ? £S 1 £ J: 0^ 2 <0 17 ^ 

7»i4,i6(7)^^co^a^-to-^^ ? e> n iEm c4£, e> «\ ^ ^ 7 14, 1^ 

T 7 tf ;vn - jk^BS H v> Litf-ik Ltztt <DftMv> t^K, i£M^m%-frfi % l¥- 
— co 7* 7 tf ;n3-;v20-e^^-^^^p,-e$,^ o 

«7^^14,16(7)^v^60^:#:C9llIco^^ < t &80 %> ^ J ^ < {il00% ^MM^^ 

Lfzsm^&frhft&^p-yz^fro lot, ^sis^ji, v ^-7<DmKt>fc 

RVm 4 K 1lfcm&/*?~-y\t > K7 MS#<7V**- 7*s#^x-7*<^ 

Bill, &&?x--?W\zi$\f2>-&m&&V>lW&m7FLX^2>o Hi. i2i 
3^0 5 "»4 cO0^ffi J g-^*->22A-22D^\ ^ ltf>£>$M <7>#flFf *3 V» T 
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^14,16^^^^^^ Kra^r^M^m-mm^mf hitr is *> , bis® 

SM-gO B€ LIES, Ltlfc, S , 1 3JU£<£> ? ^14,16^ - h 
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^W^#^-^fil22A,122B,122C^ J: ^122D^\ T > tf ;V n - )l> 120a) R jg (7) & 
l*3«tO ! ^2^JK^lPJi -e@BS$ tl& o ;v^^#^^§122A-122D t i 
> #0^®^*- yU4\ 124B,124C,124D & irm^mm^-^y hl26A,126B, 
126C,126D^^^ G &M*)ttlfy*7 5- v 1,13(^,1306,1300.300}^ 
^^-ff^-^S 12 ^- 1200 *^^- h 132 A, 132B (H^-^rT) > 132C,132D^g 
^-T&o >132A-132D(i > ^- * 7 0 ^ - > 134 t ; £ ft^ 0 ^fatf?* 

9 y y h l3QA_l30D {±> gM^^^mit^-^iiL, £ft£>£ 

h^A-mD^gl^-r^o 7>t*JVn-;Vt*°- h 133A^ 133B^ T > 

3 <D ry y ll8 tm 4 CO ^ 7*U9^\ jg^ai* JV^-#^-Sfil2 
2A, 122Bco T^ftlllJ t~ gem £ tt # @ 5e St) « V) # It £ *t tz ®<& n - ;v 158 , 159^ J; 

2,164ng|^L^#^re]^T>ii :;i/n-;vl20i-f^itTiStr o i^iot, If! 3 £> 
=fc « 4 CO ^ ^118,119^^ i £ J: 0^ 2 COjg^&J-* )V ^-#^gl22A,12 
2Bt T> )Vl20t^m^t>^HX, M"m$i^*^^-*m 1 $3 <£ 

^114,116^11 i ^ J; ^ 2 CD^ff-Cft^ L^r^H, ^ ^ 7*114, 116^ 

#^ £ fl tzm^fex- * A> fi , £ * ^H4, 116(7)^.^ n J; 19 £ ft -b ^ 
H 3 CO^ ^ yllS^m^a - ;vl58coJl ^ Tgl ^ ft £ ft. If! 1 £ <£ 2 ? ^ 7*H 

4, 116 ^ ^ -f- & m ^ & %> 0 ry^)vu~)v i20co pg co T5itM co i§0r £ t , 

& 4 ry j. y-119^[o]^n - ;vl59c75jg ^ 1 ^ m £ tU 3 CO ^ 7*118 1 

& HHHK & »9 , ^^^119^^7 ^^H8 J: «9 JAV^^^fi, 7^^114 fcMMK 

j, 7^116 1 ^ BTt£f£ 4>*^o ^ 3 iS J: ^ 4 CO V j. 7^118 , H9^>% ^ 1 ^ 
=t G 5 ^ 2 CO 7 ^ -7*114, 116 1 {StJ|WI^Jg-eT > If ^ 
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gi22c, i22D ( i , m3 commK&^m^Wi^*^ zmifrhm 

4 60^7 i 7<0^^^^ > h L, 11^7 i^Mt^o i/UD 

H60[jfmiatt, T>tf;vn-;vl20t, £ 2 £ J: 0**M OjB^jSE*- >124B, 
124Dt C7)W^S£^!J^IEI^ LTV^o |3?F<7>fci&fc, h 132A-132D<7) J; $ £ 

jft$LT>3-V* V > itm 6 Ci^^ tLTV^V^ 0 ^140, 142^ ^gl08£S& 

^^^i&fP^fpJ^IM^-r^o ^Epl44,l46,l48(i, r >t£;vn-;vl20, H2S 
?>^4(?)®#^*->124B,124D(7)[il^^r6]^^a^ f tL^LTV^ 0 

11^ 7114, £ 2 ? ^ ^116, £ 3 7 ^ yllSfc # 4 ? ^ ^119{i ,1^-4 
fc(ira«<^#fl-^t>flliil£-C^4 LSfcli, » 1S(F|2 C0^^^14,16^§|L^ 

T>^;vn-;vl20^ $ i %ixf1fc2 <DT^ tf;Hf*°- >133A,133B, ^-^7> 
- >134, hl32A^132D M(t7'5^? h 130A-130D^ ( 4 , MX 7 

h — jKW MM £ tLT v> 4 o T > tf ;u n - ;v 120ft m 3^n tftlii'XW 

3tcF6o^ttWtt, hi 2 j: -5 fctti&3Sii**ir*- 

«fc$K, m 1S^*2 co®^^^yl24A,124B(i, |lS^i2^)^xy^ 
^ ^ yll8£f| 1 &tf$£ 2 <D t> x- 7114,116 k , T > if;vn- ;vl20 
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y 124A, 124B& xf T > tf )V n - ;V M Bfifc £ ft - rf K tz v > L T > fcf jv n - jv 1 
7>ejvn- ;V 120(7) T5fEHJ90j^ CD "9 T\ *3lO ! l4(7) BIS jB Wife* ~ > 

^3 <7)9 j. ~f\Z X 19 $ jlTV^^V^ 1 «fc 2 c?)9 j. ^114, 116co— 

tltSill^^o ^3SO f ^4c^[ll^e^*->124C,124Dfi N T>fcT;i/ 
n-jvl20t#fl^^^^^T, ^.^^iit^, -y/fcfc^T, ftSSCi 
4 <7) m^gjg^tSE* - V 124C, 124D£ T > tf n - ;vl20fc |E^^T > SI 3 X TO 

4<o^^t^n^, fflscso f $i^i2 ^^fcjMsa&fcie^L 

> M^i/llOoM^HTt-lo TM«*->'124C,124Dn^v^Tfe^^a^ 
><7)4>£< t fc — 036*±aEiaiSjS^«[*->'124A > 124BK J: <03gK%£-& 

t»±, «310 S 14 WEI^SilB^tSE*- >124C,1240^ J; IjjB^SJtjfc 
-fe^ > h<7)*Btc*>fc 19 1 a ^ 2 « ISIf - >(7) - ^ I: i oT 

& o 

P^i-^fi^r&#^^e 22 2A,, 222B^ 222C,222D}^ ai^l^JtiSffl-e* 
&o jg^^JV^-tt^StiU &mtlf7?trv > 230A-230D { ^ &M^$L 
)V^#^.^§222A-222D^^-^- > 232A,232BC|g^-^-f 
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232C,232DCH^-fr-f)^^t#tt* 0 h 232A,232DC|3 8 #flR)t4 0 1 

fc-f^- >t^|--e*So T > if ;vn-;v220c7)^|-fS]^-^i^^§|5^^^Tr > tf 
;vn^;VfsK- > 233A,233B(i > 7 > tf ;vn - ;i/ * -> ^ -7 h 250_h-e^^-^-^ 0 4f 
h 232A-232Djs <fc ^233A, 233B^ - x 7° V - b 234^ — jftfltj H @g $ *L"C V> 

H 9 I- HI U ^21 2 <7) 7 f - a T 275 , 276#s 7 > tf ;v n - ;v 220(7)^1 

UT^faT^.^^n? O')0^n- Jl/ 238^ ^sfc^U ^Ullte 

n-;k212^^(7)-^Cii)0^^^^^- >-224A, 224B t ;ft & ^ t fc T > tf 

*T7^fa T275^ii V) , $f4L<ti, ^« J: 9 ^ 7 f~ a 7 275£ ^ 

y tf ji/n - ;i/220t [g^n - ;i/238t <7>w n;fiq£i- & „ 
H 8 <7?WffflHt-gl^i-S <fc 0 K , ^ 1 £ j. 7*214^ |2^i ^216^[a^n-;v 

h 234 ( ^ h 274^ ±II^»^o *f#~ j-p^271A,2 

271Dt ^-^7>- h 234(i^- 7";Vi-7 h 274£^)£^-£ o toT08CS^ 
t£ J: ^ f , ^ 1X^2 ^ j. 7214,216^s[g]^n- ;v212c7)ja 13 t+t> t'JVn- 
;v220co^fS] lM-77>- > 2&b>T&i<OM&liZ 7&0 "C3I § fit $ o ^ 7* 

^7/^-^-^.7275^^19 7>if^n-^220©^tJ|at4o ftC^tii =t 
? fc, il S.^H2 <7)g^^^^;v^-#^^ft222A,222B ( ±7>e;vn-;v220 
fcffl*^=bS*lTjBW*^*^-£fi-^U * 1 RXfm2 ^7214,216?) 

, M^tfin 131^3 o-t^pt >> £*§-£*-ri>o msRzfmAcoM^WiJ-*^^ 

^ft4tt 222C - 222D (t 7^7?x OTx.»dT^2S.O r »4<^-fe^pt > hS-jfrtSE 
^^1--g)o Ittg^^lT Lfc4&, ffi^ * ^210{i^ 2 T/^-^ a 7276$- 
® 19, @^n-;v238^iS So tafen-;v238(i^^e 7jl 7-^120^[i]^$^ r -c. 

t-7>j.-^ h 274^ ipj-r^M^^^m&o 51 ^fljLSiiaciaj^-fr-f 
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Ji, 2 o<7)[lI^g#^^- >324A,324B/iit#q^-r;g> fc ^^rl^V^T, IS 1 
KM^ Ltcmn 8 [:«IL^M-) ^ ^310£$^ T ^ £^^^±^^306 
^H1^1-S 0 ®^*->'324A J 324B(iJ|i^o f ^2 60^^^314 > 316^^^ 19 

?!j LfcH 2 &0=Hl2 ^EUfcjl^tgE*- >324A,324B£^&g^j£*$lH£S308£ 

m 10£ ^ra-f ^^ysi4t 3i6^ 2 n m-T £ HI « -eSBS ?Htv^ 0 
^7 ^ yl4, 16(i tg^ n - )V Cm^^lr^com «9 -CT > tr ;v n - ;v k [r] it 1 ^ til £ 

JL-C ) T jMife J- * ;V S£ m 322A - 322B^ ^ tfo jS^t ^ J. * ;v ^ - # 

^g322A,322B(i, - > 324A,324Bfc % jS^*^- * h 326* 

,326Bt£l^fr 0 »#lty^7 h33O\,330B^®^^f^-g§322A,322B^^ 
js 332A,332B^@|^i-^ 0 ^ 332A, 332B(i^<- ^ 7° V - h 334^@££ 

tLTV^ 0 h 330A,330B^^£^;V^-#^Sfi322A,322B£ 

|lMl2^f- h 332A,332B^0g^-^ o 13- tf- }. 333A,333B(i y > \£ ;v n 

i 1 l^'i 2 gttx^ JV^-jf 4it322A, 322B(^ y y tf )VU - ;K£>Rjg 

2 ^ ^^314,316(7) -fe^v > J, 336^ 1 ^^j^ffi^ : coM^&^-f&o Z.<K% 
1 0?M 2<D*7 1- y 134, 316^ , ffifc<D — 0(0 ? ^ f I*] ^*|f # * 
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V ^ 7*314, 316£ £ 2 m W$E^ * ^-#^-Sfi 322 B(7)^^ H^jif * 

ffiHSflt*- >324A^ J; oTtt-^-S *L* — Oi&^f TjEWSfe^* ^^r ^ * "fe^^ > 

if jvn- ^320^ f^t&^^#^1"^» i 1 o hJfcl±V7 M±, 

A,, ^ *Jg-eoi-airfkLT^4<^-cjb*L»dr, ^ b££JiTy Mir >tf;vn-;v 

320_h^^^ - t^s-c^4 0 »l<7>ElJ|SjB ; t«*->324A|j, |f$i^JVf- 
* > jfi * - > 324At 7 > e JV n - )V 320 1 CO ^ K £ fl tz ~ y ~f K & ^ X 

- >324B(i^- y324Aizte^xm 1 H <75jfriM8^* <0#-^"C, IE L < fife 

tot, »2 ^jg^Sfc*- >324B(^ 0 1 (D* - > 324A^ X o 

> L < »ij?rJ£V^JK£>8itft*' =fc «!):*:§ 1"^^*>T>'tr;vn-jv32 
0* Jiff -f 4fi^J:!)^i4 , )i ^jSffi-Cjtlifc-e § * o 
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>324A 234Btf, -fe ^ ^ > ], ^(D&m^K h tz *J #^ a. ^ 314, 3 

Ht> ^3^.0=^4 C9jfrg-$E*- ^Qn^-^-f )fi, yy^)Vu~)]yS20±x- 

Kmf&^^&o c\<d£*)K, miRwm 2 v * ^314,316^^1 Rv s m2m^m 

y 23,4k, 324Bn X V) > *l& t , y (0 

^-f^it^ ^y<r)m3 , 3, 4f?)t^n^-e^o i^ii^ 

^■7li. tffl&tf, ^^;p^-(7)3Sic#^^T^=bti7t: t §= ^x-* 

^ i^H^Jt&ra— ^3f-C^^^;V : ¥ r -C0^2 0^#^J±, ^^314,31 

* - > i«x* ;v * ^m^^Bfr KU^tZ t , ig^fi^ L T® Hi" & # 

> m^wnfe&mn 30 *^ ®x)7 4 ~ looo?^- >/mi±, 1300 
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- b/^iico^^^JS-efPi&T^^o fc-tf&fctf. BFfS<7?^^9f-ei; 

£ V> T#^- S *L ^ * ;V ^r- (Dm ifclfr »C|&^-f & 0 

1 @ i: S it ^IS^I^t ? ti^> 0 *-<Z>B ft ill 

i £ 1:44, 

[El 7 - 9 ^®#«^S208( ±> ^-X7*V- h 234ft?) T^°- ^ T * X 
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^<D$cKmt2titi*7 x-zr-m* <mm^y h-cfNfijU >-24A&^2 

4B(i, ycom 1 > 1- l&wAtehtl&fflfr&fflS.K, *->24Atr> 

e;vn-;v20t<^ra^Bfi£^tL7t»l ~y ^-C^^L, h«># 3 -fe ^ > h 
36Coo^^^ttS^^^fflS^> *~ >24B^ T > e JVn-;v20<7)K^^^ jtfc 
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